SECOND 
"xX <"“q&> 
rorer eat 
z= 
[OM EE EAR 


Home 


CONFERENCE PROCEEDINGS 


Jim C. Warren, Jr., Editor 


March 3 - 4 - 5; 1978 San Jose, California 


Pe erettrritist 


hi i 
aN 
Bi 


\) 
aN 
= Ra | 


\ 
IY r 
a, 


Available for immediate delivery 


CONFERENCE PROCEEDINGS 


of the largest convention ever held 


Exclusively Devoted to Home & Hobby Computing 


over 300 pages of conference papers, including: 


(Topte headings wtth approximate count of 7"x10" pages) 


Friday & Saturday Banquet Speeches (16) Entrepreneurs (6) 

Tutorials -for-the-Computer.Novice..(16).-.——- Speech-Recognition-& © - 25 eee ee 
People & Computers (13) Speech Synthesis by Computer (14) 
Human Aspects of System Design (9) Tutorials on Software Systems Design (11) 
Computers for Physically Disabled (7) Implementation of 

Legal Aspects of Personal Computing (6) Software Systems and Modules (10) 
Heretical Proposals (11) High-Level Languages for Home Computers (15) 
Computer Art Systems (2) Multi-Tasking on Home Computers (10) 
Music & Computers (43) Homebrew Hardware (8) 

Electronic Mail (8) Bus & Interface Standards (17) 

Computer Networking for Everyone (14) - Microprogrammable Microprocessors 
Personal Computers for Education (38) for Hobbyists (18) 

Residential Energy & Computers (2) Amateur Radio & Computers (11) 

Systems for Very Small Businesses (5) Commercial Hardware (8) 
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(415) 851-7664 Inside Califormia: $13.40 Payment must accompany the order. 


An 8%” x 11” Softbound Book 


€77-1-10 by Computer Faire BOX 1579, PALO ALTO CA 94302 o00 (415) 851-7664 


CONFERENCE PROCEEDINGS 


Jim C. Warren, Jr., Editor 


THE SECOND WEST COAST COMPUTER FAIRE 
held in | 
The San Jose Convention Center 
in 


San Jose, California 


March 3-5, 1978 


COMPUTER FAIRE 
Box 1579 
Palo Alto CA 94302 
(415) 851-7075 


TWO CHEAP VIDEO SECRETS 


Don Lancaster 
Synergetics 


CHEAP VIDEO 


Cheap Video is a brand new 
collection of hardware and soft- 
ware ideas that dramatically slash 
the cost and complexity of both 
alphanumeric and graphics micro- 
processor based video displays. 


A typical cheap video system 
(A-1) lets you do things like a 12 
X 80 scrolling display using only 
seven ordinary IC's with a total 
circuit cost as low as $20, and 
transparently running on a micro- 
computer system that still has as 
much as 2/3 of its throughput 
remaining for other programs. 


Cheap video displays run on 
an ordinary TV set with unmodified 


video bandwidth, even when doing _ 


64 or 80 character lines. Changing 
a Single IC switches you between 
upper or combined case alphanumer- 
ics or high resolution or color 
graphics modes. 


The basic idea behind cheap 
video is to totally eliminate any 
TVT system timing and let the 
microprocessor do all the work... 


As (A-2) through (A-4) show us, the 


object is to use both the existing 
microcomputer and tv set with a 
Minimum of modifications, putting 
as little dedicated hardware as 
possible between the two. 


There are two key secrets 
involved in cheap video. One is 
a software secret called a Scan 
Microinstruction. The other is 
its hardware companion called 


an Upstream Tap. 


Together, the scan micro- 
instruction and the upstream tap 
cause the microcomputer to output 
characters at a rate fast enough 
for direct video use. 


WEST COAST COMPUTER FAIRE 


THE SCAN MICROINSTRUCTION 


A Scan Microinstruction is a 
subroutine combination of ordinary 
instructions running at ordinary 
speed that tricks the computer into 
putting its program counter on the 
address bus and sequentially 
advancing the addresses fed to all 
memory in the computer at a one 
word per microsecond rate. 


For the 6502, a suitable scan 
microinstruction looks like this: 


Enter Via 
Subroutine 


L 6000 LDY AO AO 
6002 LDY AO AO 
6004 LDY AO AO 


601C LDY AO AO 
6O1E RTS 60 


Exit to main 
Scan Program 


As (A-5) shows us, the address 
lines on a 6502 are normally a mix 


of "go. fetch" values and program count- 


er values. When the program counter 
is on the address bus, the bus will 
typically advance at a one or two 
microsecond rate. 


When we do a scan microinstruct- 
ion, the program counter appears 
continuously on the address lines 
(A-6) and advances the address bus 
binary counter style, once per 
microsecond. 


The scan microinstruction is 
usually stored in a small 32 x 8 
PROM. The length of the sequence 
decides the total number of char- 
acters or graphics chunks output 
per line. 
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As the address bus advances THE UPSTREAM TAP 
during the scan microinstruction, 
each and every memory in the . Normally, while the scan 
entire computer is sequentially microinstruction is controlling 
addressed. By using a redundant the computer, nothing else is 
calling of the scan micro- allowed data bus access. This 
instruction, the subroutine be- means we are addressing every- 
comes portable and can be moved thing else in the computer, but 
around as needed to pick up preventing everything else from 
various lines stored in display doing anything useful at the 
memory, or can call the various same time. 
dot combinations needed for a 
particular part of an alpha- Somehow, we have to get 
numeric character. characters out of the display 
memory when the memory does NOT 
Usually, a scan micro- have data bus access. This is 
instruction will last 32,40,64, - done with the upstream tap of (A-7). 
or 80 microseconds, the normal . 
length of a selected character - An upstream tap is nothing 
or graphics line. The scan but eight pieces of wire at the 
microinstruction is called over output of the display memory but 
and over again as part of a before the output bus drivers. 
larger main scan program. Extra enable logic activates the 
It is this larger scan program otherwise normal display memory 
that causes TVT refresh, while RAM during a scan microinstruction 
the scan microinstruction but does so only as far as the 
causes individual characters upstream tap. 
to be output at a proper rate. 
- . ee SS The upstream tap in turn is 
With some add-ons, the connected to the interface hard- 
TVT refresh process can be made ware for conversion to serial 
totally transparent, letting video. 
you run other computer prog- 
rams at the same time you FOR MORE READING 
provide a continuous display. 
Complete details on cheap 
video techniques appear in the Sams 
Cheap Video Cookbook. 
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This PAIA TVT 6-5/8 is a typical cheap video system. Only 
seven low cost integrated circuits are needed for a high 
performance alphanumeric or graphics video display. 
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A MICROCOMPLTER HAS..... 


* A THAT CAN BE USED FOR, 
ALL SYSTEM “TiminiG. 


A THAT CAN BE USED TO 
STORE CHARACTERS, OP-coDE, of 
GRAPRAIC SX MBGLS. . 


Some [ADDRESS J LINES THat can 
SE@VENTIALLY ACCESS CHARACTERS. 


Some LINES THAT CAR 


SOMTROL HOW WE ACCESS MEMORY, 


Awd Lins&S THAT LET 
OS Suitcri CGETWEEND YID EO ANO 


MORMAL OPERA TIOA, 


Cheap Video gets us from here . 
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A tw SET NEEDS...... 


x DOTS “To FORM CHARACTERS OR 
GRAPHIC SYMBOLS, ARRIWIIG AT THE 
RIGHT PLACE AT THE RIGHT TIME. 


HORIZONTAL ANDO VERTICAL PULSES 
To Lock THE TU To THE Mic e@ocompuTER. 


OR Some OTHER WAX 


TO MAKE LSP FOR A LimiTEO BAMPOWD TH 


SOME INV PLT Svert AS A CLIP-O” 


RF MODULATOR OR. A HEAOCPHONE JACK 
USED AS A DIRECT VIDEO CHANGEOVER. 
Susi ter, 


To here with . 
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ADDRESS 


TiMe 


A-5 Typical behavior of a 6502 address bus during 
a normal program. Bus may advance at a one or two 
microsecond rate, can loop, or can fetch higher 
or lower memory values. 


cele eee 


AO DRESS 


A-6 A secret cheap video scan microinstruction forces the 
6502 to uniformly advance addresses once each microsecond 
from a starting address. This sequentially accesses 
a block of display memory corresponding to a horizontal 
character line or its graphics equivalent. 
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New _ 
UPSTREAM 
TAP 
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NEW 
SCAND ENABLE 


A-7 A secret upstream tap works with the scan microinstruction 
to output characters. Total DMA hardware consists of eight 
pieces of wire. 
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